This paper deals with Study of an absorption machine for an ammonia-water system decentralized trigeneration. The effects of evaporator, absorber and boiler temperature on the coefficient of performance of this cycle investigate. Simulation results show that with increasing the evaporator and absorber temperature the coefficient of performance increased and decreased, respectively. By increasing boiler temperature the coefficient of performance is constant.
Nomenclature

INTRODUCTION
In recent years, in many industrial processes such as food processing, preservation and transport, comfort cooling, commercial and industrial air conditioning, manufacturing, energy production, health and recreation, the need for simultaneous production of electric power and refrigeration at low temperatures has increased remarkably. Using the combined cycles is one of the ways to decrease the negative environmental impact of the energy resources, lower the fuel consumption and improve the total energy conversion efficiency of the power plants. As fossil fuels are terminate and the fuel prices are increasing, exploiting inexpensive energy sources like solar, geothermal, waste heat from gas and steam turbines and biomass has got a lot of attention.
Most of the conventional vapor compression systems use chlorofluorocarbon refrigerants (CFCs). Depletion of the ozone layer is the reason that the use of the CFCs is restricted.
Therefore, other systems those operate with environmentally friendly fluids should be replaced. One of the systems that can use these energy sources to convert to useful refrigeration is absorption refrigeration system (ARS). Although the absorption cycles have low COP values, by considering the problems that vapor compression cycles cause to the environment, ARSs have become popular. When there is a source of inexpensive thermal energy at a temperature of 100 to 300ºC, absorption refrigeration system becomes economically attractive. An absorption cycle needs thermal energy to power the absorption machine and the chilled water from the absorption machine feeds the plant's condenser, which is useful for both systems. On the other hand, using mixed working fluids can reduce the exergy loss in heat addition process of the thermal power cycles. The reason is that the temperature difference between working fluid and variable temperature heat sources remains constant during boiling process.
For the first time, in the early 1950s, Maloney et al. [1] studied applying a mixture of ammonia and water as a working fluid in power cycles. Kalina [2] was the first one who proposed the exploiting of ammonia-water mixtures as the working fluids in the bottoming cycle of a combined cycle power plant. After that researchers have studied the use of the ammonia-water mixtures in different cycles. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Srikhirin et al. [13] investigated absorption refrigeration technology by studying various types of ARSs, working fluids, and improvement of absorption processes. The ammonia-water cycle was analyzed by Sun from different points of view [14] [15] [16] . In one of his studies, he obtained a mathematical model that allowed the simulation of the process. Moreover, different binary mixtures considered in the absorption refrigeration cycle were analyzed thermodynamically. In another study, to select the operation conditions in order to obtain a maximum performance from the system, he presented a thermodynamic design and performed an optimization of the absorption refrigeration process in order to map the most common cycles for ammonia-water, and water-lithium bromide.
A comprehensive study of various ammonia-water cycles was conducted by Engler et al [17] to compare their performance with operating conditions and design parameters varied over a wide range. Zheng et al. [18] reached higher power and refrigeration output by applying Kalina's technology. They got higher concentration ammonia-water vapor for refrigeration by using rectifier and replacing a condenser and an evaporator between the rectifier and the second absorber. Fazeli et al. [19] proposed a new combined power and refrigeration cycle which combines the Rankine and absorption refrigeration cycles and uses ammonia-water mixture as the working fluid. They proved that turbine inlet pressure, as well as heat source and refrigeration temperatures have significant effects on the net power output, refrigeration output, an exergy efficiency of the combined cycle.
Koç et al. [20] analyzed A water-ammonia absorption refrigeration system and get to this conclusion that the use of a low temperature heat source imposes some restrictions on the system design, but an economically operating AAR system may be designed by a careful process optimization study. Zhang and Lior [21] proposed a new ammonia-water system for the cogeneration of refrigeration and power. It is found that the cycle has a good thermal performance. Also the results showed that compared with the conventional separate generation of power and refrigeration having the same outputs, the energy consumption of the cogeneration cycle is markedly lower. 
SYSTEM DESCRIPTION
DETAILS OF THE MODEL
For cycle basic assumptions made before establishing mathematical models are as follows:
MATHEMATICAL MODEL
To developed the mathematical model, the mass, concentration and energy conservation laws The efficiency of the heat exchanger and exergy losses can be given as .
Solution Heat Exchanger:
The efficiency of the solution heat exchanger and exergy losses can be given as 7 6 4 6 .
Evaporator:
The evaporator refrigeration capacity can be calculated as ( )
.
The exergy losses and efficiency of the evaporator is given as
Absorber:
The absorber capacity and exergy losses can be calculated as
The efficiency of the absorber is given as
Conservation of mass ammonia is given as 2 8 3 .
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Condenser:
The efficiency of the condenser and exergy losses are given as
Pump:
The pump work and exergy losses are given by ( ) ( ) .
Boiler:
The heat input from boiler can be obtained from 
VD is a new performance index that linked performance coefficient to the total heat transfer.
RESULTS AND DISCUSSION
The main assumptions for the simulation of the cycle are summarized in Table 1 Effect of evaporator temperature on the COP, VD and UA When the evaporator temperature increases, the coefficient performance increases because the heat load in evaporator increases (Fig. 2.) . With increasing the evaporator temperature the total heat transfer coefficient increasing because the temperature difference increases and evaporator can receive more heat. But with this increasing, VD decrease because VD has opposite relation with UA. obtain the optimal conditions that showed in Table 2 . has better exergetic efficiencies when operating with a low condenser temperature and the high evaporator temperature within some desorber temperature ranges. Within its own desorber temperature range, the exergetic efficiency of the system initially increases and declines continuously as the desorber temperature increases. This is because a higher desorber temperature means more external input exergy supplied to the system, even though the latter can drive more water vapor from ammonia-water solution to create cooling. It also generates more exergy losses in the desorber, condenser and absorber as their average temperatures rise up. This contributes negatively to the exergetic efficiency of the system. Since this negative effect of increasing the desorber temperature is more dominant on the exergetic efficiency of the system, it decreases with increasing desorber temperature, while the COP stays almost constant. shown that a low condenser temperature yields a higher cooling COP and higher exergetic efficiency. The system operating with relatively high evaporator temperatures has better cooling COP and experiences smaller exergetic efficiency than the one having low evaporator temperatures. Increasing the generator temperature can improve the cooling COP of the absorption system, but as the heat source temperature further increases, the COP of the system levels off. This negative effect of increasing the heat source temperature is more dominant on the exergetic efficiency of the system. Consequently, this negative result on the exergetic efficiency and the COP removes the beneficial effect of a high heat source temperature.
Exergy analysis
Finally, this study draws attention to a detailed thermodynamic analysis (first and second law) and leads the way to improve thermal systems and their components.
